Effects of Kir2.1 gene transfection in cochlear hair cells and application of neurotrophic factors on survival and neurite growth of co-cultured cochlear spiral ganglion neurons.
Immature inner hair cells (IHCs) produce spontaneous action potentials, which may be associated with the survival of spiral ganglion neurons (SGNs) during early development. Later, this activity ceases in part by the expression of Kir channels. In the present study, SGNs were co-cultured with organ of Corti in which a Kir2.1 channel was over-expressed in an attempt to block the spontaneous activity of IHCs. The over-expression led to a reduced survival and neurite growth accompanied by increased SGN apoptosis. The enhanced activation of apoptosis was consistent with the inhibition of the survival-promoting pathway and the disruption of [Ca(2+)](i) homeostasis. Furthermore, the effect of Kir2.1 over-expression can be reversed by exogenous neurotrophic factors (NTFs). These results are consistent with the hypothesis that the earlier-than-normal expression of Kir2.1 in HCs inhibits their spontaneous activity required for SGN survival and neurite growth.